
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



t 399 ] 

LXIII. An Account of a printed Memoir •, in 
Latin, prefented to the Royal Society, in- 
tituled, De Veneris ac Solis congreffu 
obfervatio, habita in aftronomica fpecula 
Bononienfis Scientiarum Inftituti, die 5 
Junii 1761. Au&ore Euftachio Zanotto, 
ejiifdem Inftituti Aftronomo, ac Regia? 
utriufque Londinenfis et Berolineniis Aca- 
demic Socio. By Nathanael Blifs, Savilian 
Profejfor of Geometry, and F. R. S. 

Read July i, r |*^HE planet Venus hath been fo fel- 
17 2 Jl dom obferved in thofe circumftances, 

which are of the greateft ufe in determining fome of 
the moft eifential elements of its motion, that every 
fuch obfervation, made by an accurate ailronomer, 
cannot but be very acceptable to the public. 

At Bologna, on the night preceding the day of the 
tranfit, the weather was very unfavourable j but early 
in the morning, the clouds, which covered the whole he - 
mifphere, began to break, and were driven off towards 
the horizon, by a gentle wind : fo that the obfervations 
were retarded only during the fpace of about half an 
hour. Father Frifi, proiefTor of mathematics at Pifa, 
and Signors Mathenci and Marini, affifted in making 
the oblervations; the two latter obferving, in the upper 
room of the obfervatory, together with Mr. Profeilbr 
Zanotti ; and Father Frifi, accompanied by the two 
ptofeflbrs of mathematics Signors Cafali and Canter- 
zani, in a lower chamber, 

4 S. Zanotti,, 
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S, Zanotti, in order to determine the place of Ve- 
'nus on the Sun, made ufe of a quadrant of 24 feet 
radius, in the telefcope of which were placed two 
wires, the one in an horizontal, the other in a vertical 
direction : by obferving the appulfes of the limbs of 
the Sun and Venus to thefe wires, fucceflively, no 
error from refraction can take place. But it is of no 
fmall confequence to the accuracy of thefe obferva- 
tions, that the wires mould be placed truly perpen- 
dicular to each other. For this purpofe, the quadrant 
was placed in the plane of the meridian, and a (tar, 
during its tranfit, was obferved more than once, ac- 
curately to run along the horizontal wire. Though 
the position of the vertical wire was often tried by 
terreftrial objects, yet other methods of examination 
were made ufe of. At the fame altitude, both before 
and after noon, the pafTage of the Sun not only over 
the horizontal, but alfo over the vertical wire, was 
obferved, that it might from thence appear, whether 
the times of pafTage, when the necefiary errors in ob- 
ferving are allowed for, were equal in both cafes. In 
each of the following obfervations, the altitude is not 
nicely determined ; becaufe an error of one degree 
would occafion little or no difference in the quantity of 
the parallax. 

The obfervations, fourteen in number, as given by 
the author, follow : 

Obfervation ift. Altitude 5 14'. 

TT 

16 54 37 © 's preceding limb at the horizontal wire. 
54 454. © 's preceding limb at the vertical wire. 
?6 15 8 's preceding limb at the vertical wire. 

H 
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1 6 56 20 ? 's confequent limb at the vertical wire. 

$j 20 ? 's preceding limb at the horizontal wire. 

5 7 26 ? 's confequent limb at the horizontal wire. 

57 54 © ' s confequent limb at the horizontal wire. 

16 57 55 o's confequent limb at the vertical wire. 

Obfervation 2d. Altitude f o'. 

1 7 5 564. o's preceding limb at the horizontal wire. 
5 59i Q s preceding limb at the vertical wire. 
7 254. ? 's preceding limb at the vertical wire. 

7 304 ? 's confequent limb at the vertical wire. 

8 354. ? 's preceding limb at the horizontal wire. 

8 404. ? 's confequent limb at the horizontal wire. 

9 1 1 4. o 's confequent limb at the horizontal wire. 
17 913 o's confequent limb at the vertical wire. 

Obfervation 3d. Altitude 8° io'. 

17 12 504. © 's preceding limb at the horizontal wire. 
1253 o 's preceding limb at the vertical wire. 
14 16 ? 's limb at the vertical wire. 

14 22 ? 's confequent limb at the vertical wire. 

15 27 ? 's preceding limb at the horizontal wire. 

15 32 ? 's confequent limb at the horizontal wire. 

16 4 o 's confequent limb at the horizontal wire. 
17 167 o 's confequent limb at the vertical wire. 

Obfervation 4th. Altitude 9 8'. 

H / // . 

17 19 24 o 's preceding limb at the horizontal wire. 

19 29 © *s preceding limb at the vertical wire. 

Vol.LII. Fff H 
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17 20 50 ? 's preceding limb at the vertical wire.- 

20 554. ¥ 's confequent limb at the vertical wire. 

2 1 574 ? 's preceding limb at the horizontal wire. 

22 3 ¥ 's confequent limb at the horizontal wire. 
22 35 o's confequent limb at the horizontal wire. 

17 22 454. © 's confequent limb at the vertical wire, 

Obfervation 5th. Altitude io° 50'. 

ij 29 41 © *s preceding limb at the horizontal wire. 
29 554. © V preceding limb at the vertical wire. 
31 144. ? 's preceding limb at the vertical wire. 

3 1 20 ¥ 's confequent limb at the vertical wire. 

32 1 o $ 's preceding limb at the horizontal wire. 
3216 ¥ 's confequent limb at the horizontal wire* 
32 504. 's confequent limb at the horizontal wire. 

17 33 1 54. © 's confequent limb at the vertical wire. 

Obfervation 6th. Altitude 14 ia'. 

17 49 3 84. © 's preceding limb at the horizontal wire* 

49 424. © 's preceding limb at the vertical wire. 

50 55 ? 's preceding limb at the vertical wire. 

51 1 4. ? 's confequent limb at the vertical wire. 

5 1 584. ? 's preceding limb at the horizontal wire. 

52 44 ? 's confequent limb at the horizontal wire. 
52 424. © 's confequent limb at the horizontal wire-, 

j 7 53 74 ©. 's confequent limb at the vertical wire. 



Obfervatiort. 
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Obfervation 7th. Altitude if 0'. 

TT 

1 $ 6 34 o 's preceding limb at the horizontal wire. 

6 15 o 's preceding limb at the vertical wire. 
711 i's preceding limb at the vertical wire. 

7 17 $ -'s confequent limb at the vertical wire. 
831 ? 's preceding limb at the horizontal wire. 

8 364. 9 's confequent limb at the horizontal wire. 

9 18 o 's confequent limb at the horizontal wire. 
18 9 3 1.4 o 's confequent limb at the vertical wire. 

Obfervation 8th. Altitude 23 40'. 

IT 

18 44 364. © *s preceding limb at the horizontal wire. 

45 1 54r © s preceding limb at the vertical wire. 

46 74. ? 's preceding limb at the vertical wire. 
46 14 ? 's confequent limb at the vertical wire. 

46 394 ? 's preceding limb at the horizontal wire. 
4 6 47 ? 's confequent limb at the horizontal wire. 

47 30 o's confequent limb at the horizontal wire. 

1 8 48 49 © 's confequent limb at the vertical wire. 

Obfervation 9th. Altitude 31 42 / . 

1 9 30 1 5 g 's preceding limb at the horizontal wire. 
3022 o 's preceding limb at the vertical wire. 
3059 ? 's preceding limb at the vertical wire. 

31 5 $ 's confequent limb at the vertical wire. 

32 6 ? 's preceding limb at the horizontal wire. 

32 11 ? 's confequent limb at the horizontal wire. 

33 1 1 4. 's confequent limb at the horizontal wire. 
19 34 o © 's confequent limb at the vertical wire. 

F f f 2 Obfervation 
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Obfervation ioth. Altitude 34 15-. 

H i u 

39 44 1 04 © 's preceding limb at the horizontal wire- 

44 261. © 's preceding limb at the vertical wire. 

44 584. ? 's preceding limb at the vertical wire. 

45 54. % 's confequent limb at the vertical wire. 

45 59 ? 's preceding limb at the horizontal wire. 

46 44 ? 's confequent limb at the horizontal wire. 

47 7-r © s confequent limb at the horizontal wire, 

1 9 48 4 o 's confequent limb at the vertical wire. 

Obfervation 11 th. Altitude 37 21'. 

H / //' , 

so 2 14 © 's preceding limb at the horizontal wire. 

2 14 o 's confequent limb at the vertical wire. 
238 % 's preceding limb at the vertical wire. 

2 44 ? 's confequent limb at the vertical wire. 

3 464. ? 's preceding limb at the horizontal wire. 

3 52 ? 's confequent limb at the horizontal wire. 

4 5 94- © 's confequent limb at the horizontal wire. 

20 5 49 O 's confequent limb at the vertical wire. 

Obfervation 12th. Altitude 41 7'. 

TT 

20 23 04. © 's preceding limb at the horizontal wire. 
23 14. © 's preceding limb at the vertical wire. 

23 18 $ 's preceding limb at the vertical wire. 

23 244 ? 's confequent limb at the vertical wire. 

24 414 ? 's preceding limb at the horizontal wire. 
24 48 ? 's confequent limb at the horizontal wire. 
26 o © 's confequent limb at the horizontal wire. 

20 26 36 © 's confequent limb at the vertical wire. 

Obfervation 
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Obfervation 13th. Altitude 44 ic/. 

TT 

20 40 16 o 's preceding limb at the horizontal wire. 

40 22 © 's preceding 1-mb at the vertical wire. 

40 33 i. ? 's preceding limb at the vertical wire. 

40 39 ? 's cpnfequent limb at the vertical wire. 

41 564. ? 's preceding limb at the horizontal wire. 

42 • 14, ? J s confequent limb at the horizontal wine. 

43 * 7t © s con fequent limb at the horizontal wire. 
20 43 534- o 's couiequent limb at the vertical wire. 

Obfervation 14th. Altitude 46 28'. 

H / // 

20 53 5 1 -*- © s preceding limb at the horizontal wire. 

53 58-r O 's confequent limb at the vertical wire. 

54 34. ? 's preceding limb at the vertical wire. 
54 9 ? 's confequent limb at the vertical wire. 
$$ 30 ? 's preceding limb at the horizontal wire. 
$$ 36 $ 's confequent limb at the horizontal wire. 
56 54 o 's confequent limb at the horizontal wire.- 

20 $j 254. o 's confequent limb at the vertical wire. 

When the planet drew near to the edge of the 
Sun's difk, the obfervers prepared to determine the 
time of the two contacts, Profeflbr Zanotti, with the 
telefcope of the quadrant of 24. feet focus, ProfeffoV 
Mathenci, with the telefcope of 22 feet, and Signer 
Marini, with that of 10 feet. 



The 
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The internal contact was obferved 

At 21 4 34 with the telefcope of 2i. feet. 
21 4 58 ------ ip feet. 

2i 458 ------ 22 feet. 

The external contact was obferved 

At 21 22 30 with the telefcope of 24. feet. 
21 23 o - - -- - - 10 feet. 

.21 23 7 ------ 22 feet. 

During the intervals of the obfervations made with 
the quadrant, the planet was always obferved to be 
perfectly round, without any ring or nebulofity. 

it may, at firft fight, feem wonderful, fays Signor 
Zanotti, that obfervations made with different tele*- 
fcopes, one of 10, the other of 22 feet, mould fo 
nearly coincide, the times of the firft contact agreeing 
to the fame fecond, and thofe of the laft differing 
only 7 feconds, by which the contact was feen to 
happen fo much later through the longer telefcope; 
and the blame might be laid either upon the longer 
telefcope, or upon the ohferver. The goodnefs of 
the telefcope will readily be allowed, when it is 
known, that it was made by Campani ■, and the ikill 
and dexterity of the obferver are too well Jknown, to 
give room for any lufpicion on his part. It may ra- 
ther be attributed to the near equality of the magni- 
fying power of the two inftruments ; the longer te- 
lefcope having an eye-glafs of 3 inches focal length, 
and the ihorter an eye-glafs of iJ^j by means of 

which, 
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which, the images of the Sun and Venus were nearly 
equal in both. 

The author then proceeds to determine, by cal- 
culation, (the method' of which he has at large ex- 
plained) the difference of longitude between the cen- 
ters of the Sun and Venus j and alfo the planets la- 
titude, which, as feen from the Earth's center, are, 
at the time of each obfervation, as in the following 
table. 

N. B. The author has not mentioned the exact 
quantity of the Sim's parallax, which he made ufe of 
in thefe computations : but, from fome trials, it mould 
feem, that he fuppofed the parallax of the Sun to be 
loior j 1 feconds. 



True 
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True time, 
after the noon. 


Difference of 
longitude be- 
tween and $ . 


Latitude 
? South. 


H ' " 

16 5 6 *7i 

17 7 28 

17 14 19 


5 46 Eaft. 
5 7 Eaft. 
4 414. Eaft. 


/ // 
8 31 

8 404: 

8 46 


17 20 52^ 

*7 3 1 *7t 
*7 5° 58i 


4 154, Eaft. 

3 3«i Eaft - 
2 18 Eaft. 


8 56 

8 54 

9 ° 


18 7 14 

18 46 104. 

19 31 12 


i 214. Eaft. 
1 19 Weft. 
4 194, Weft. 


9 J 4 

9 46 

10 4 


19 45 2 

20 2 41 

20 23 21 


5 14. Weft. 

6 204. Weft. 

7 464. Weft. 


10 13 
10 28' 

2> 

10 41 


20 40 364, 
20 54 64, 


8 46 Weft. 

9 46 Weft. 


10 49 

11 O 



Thefe longitudes and latitudes do not exactly an- 
swer to the interval of time between each obfervation : 
but the obferver Jias related them faithfully as they 
were taken ; and if we confider, that they were de- 
termined by time, and that an error of half a fecond 
will have a confiderable influence upon each obferva- 
tion, it will readily be allowed, that the obfervations 
are carefully made, and agree very well together, 

though 
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though taken with an inftrument of fo fmali a radius. 
The following are the elements deduced from thofe 
observations, which were made at the diftance of at 
leaft an hour and an half: 

The horary motion of ? in longitude -03 55 ♦. 
The horary motion in latitude - - - b o 36] 

The true time of the conjunction of 1 *l J, £ 
and ? - - - - - - .- - -J 

The latitude of? at the conjunction - o 9274. 

From thefe numbers the author deduced die fol- 
lowing elements, by trigonometrical calculation : 

/ // 
The angle of the path with the ecliptic 8 49 23 

The horary motion in the path - - o 3 584. 

The part of" the path between the middle! 

of the tranfit and the conjunction -J ' 

The diftance of the path from o 's center 1 

fouthwards - -j° 9 

The length of the path within the o 'si . ' ■ _ 

difk - - - - } o 25 2 9t 

The difference of longitude of © and 1 

S at the ingrefs - - - - - -} ° * . 

The difference of longitude at the egrefs on 94 

The latitude of $ at the ingrefs fouth - o 7 17 

The latitude of $ at the egrefs fouth - on 12 

The time of the middle of the tranfit - 18 4 6 
The ingrefs of the center of s on the © 'si m . 
difk jH 5i 49 

The egrefs of the center of ? - . - 21 16 23 
Vol. LII, Ggg & 
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It appears alfo by his calculation, that the time of 
the internal contact was accelerated 30", and the laft 
contact 18",- by parallax. The internal contact, 
therefore, as feen from the .center of the Earth, was 
at 2i k 5' 28", and the external contact was at 
2i h 23' 25", and the egrefs of the planet's center at 
2i h 14' 33". 

From the time of the planet's paflage over the edge 
of the Sun's difk, as feen from the Earth's center, the 
author very accurately determines the planet's diame- 
ter to be 57"%. 

The egrefapof the center of Venus, as deduced 
from the pofition of its path, and from the other ele- 
ments, a* related above, differs near two' minutes 
from the obferved time, when corrected by parallax, 
and reduced to the Earth's center. This difference 
is entirely to be attributed to an error in the motion 
of Venus in longitude, which, perhaps, could not be 
deduced with fufficient accuracy from thefe obferva- 
*ions, and from a fmall error in fome of the other 
elements; all which- the author might have taken, 
with the utmoft accuracy, from the tables either of 
Dr. Halley or M. Caflini. Perhaps alfb, fome part 
of this difference might arife from our ignorance of 
the true quantity of the Sun's parallax. 

Hitherto our author has given us thofe elements, 
which might immediately be determined from his 
observations : the following are deduced from the 
tables, F.rom the the motion of Venus in latitude,, 
it may readily be collected, that the planet was in its 
node on June 5, at H h 5$' 9". The place of the 
Sun at that time, -according to the tables of the Abbe 
De la Cailkj was in it 14° 59/ 5"^;. and the 

planet's 
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planet's elongation from the Sun, at the fame time, 
was i° o° 58". Therefore, the longitude of Venus, 
and alfo of the node, was in n 13 58' y'%. The 
angle at the Sun, or the difference of the longitude 
of the planet and the Earth, as feen from the Sun, 
was o° 24' 15". Therefore, the longitude of the 
defcending node of Venus, as feen from the Sun, 
was in t 14 34' 50^. 

The latitude of Venus, as feen from the Earth, 
at the time of the -conjunction, was o° 9/ 2j'%; by 
folving a triangle of which, the computed diftances 
of the Earth and Venus from the Sun conftitute two 
fides, the angle at the Sun, or the planet's helio- 
centric latitude, viz. o° 3' 46", will be determined. 
With this heliocentric latitude, and the calculated 
place of the Sun at the time of the conjunction, 
and the longitude of the node, as before laid down, 
from two fides of a fpheric right-angled triangle, an 
angle may be computed, which will exprefs the in- 
clination of the planet's orbit with the ecliptic. The 
place of the Sun, at the time of the conjunction, w*s 
in n 1 5° 36' 10". The difference of the heliocentric 
longitude of the earth, and the node, was i° i' 20". 
Therefore the angle of the inclination of the orbit 
of Venus with the ecliptic is 3 30' 4Q". 

N. B. The feveral numbers contained in this 
paper, are taken from the correct numbers written 
in the margin of the printed memoir, with the au- 
thor's own hand, and which feem to be the refult of 
his lateft calculations. And though his obfervations 
were made with great care, and faithfully calculated, 
yet the refults will not be found fo accurate, as could 

Ggg 2 be 
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be wifhedj fihcethe latitude of Venus, deduced from 
tbefe obfervations, is, in all probability, 10" or iz" 
too little j a quantity, which muft have a very fenfible 
influence, both on the place of the node, and the 
inclination of the planet's orbit with the ecliptic ? 
the latter of which ought to be deduced from ob* 
fervations made on the planet, when in its greateft 
latitudes. 

In the lower chamber of the obfervatory, the ob- 
servers made ufe of two telefcopes, one of 6, the 
other of 8 feet, furnifhed with wires at half-right 
angles, in order to determine the place of Venus 
on the Sun, by caufing the Sun's fouthern limb to 
run down one of the threads : the following obfer- 
vations were made.: 

Obfervation ift 

i8 ii 404. Sun's center at the horary wire. 

18 11 50 Venus's center at the horary wire. 

, (The difference between the horary anci 
\ oblique wires* 

Obfervation 2d. 

19 24 1 4. Center of ? at horary wire. 
1.9 24 174. Center of © at horary wire. 

5 Difference between the horary and ©b~ 
3 \ lique wires. 



Obfervation 
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Obfervation 3d. 

20 16 53 Center or ? at horary wire 
20 17 23 Center of o at horary wire. 



20 



/' 



J Difference between the horary and ob- 



lique wires. 
Obfervation 4th. 



H 

20 47 224. Center of % at horary wire. 

20 47 $$!,. Center of oat horary wire. 

f Difference between the horary and ob- 
' \ lique wires. 

Obfervation 5th. 

H / . // 

20 59 17 Center of ? at horary wire. 

20 59 544 Center of© at horary wire. 

, f Difference between the horary and ob- 
•> T l lique wires. 

The internal contact was obferved, by three dif- 
ferent telefcopes, 

H / // 

At 21 4 54 with a telefcope of 6 feet. 

21 50------8 feet. 

21 4 56 - - - - - - 11 feet. 



The 
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The external contadt was obferved 

At 21 23 53 with a telefcope of 6 feet. 
21 22 50 ------ 8 feet. 

21 22 59 - - - - - - 11 feet. 

Profeflbr Canterzani examined the obfervations by 
projection, and found them to agree very nearly 
with thofe made in the upper chamber by Signor 
Zanotti. 



END of Part I. 



ERRATUM. 
Page 198, Line 1 1, fat from, read with. 



ERRATUM in Vol. LI. Part II. 

Page 922, Line 2, for fum er difference, read dif- 
ference or fum. 



